The purpose of this report is to examine the extent to which participation in the Los Angeles Better Educated Students for Tomorrow (LA's BEST) afterschool program leads to positive achievement outcomes in math and English-language arts. A quasiexperimental design is utilized, and hierarchical linear modeling (HLM) is employed to examine the relations between intensity of program participation and achievement outcomes across 4 years of data using two cohorts of students. Results reveal that regular attendance (over 100 days per year) in the LA's BEST afterschool program leads to higher achievement in California Standards Test (CST) math performance but not in CST English-language arts performance. Therefore, LA's BEST can improve their program outcomes by setting program structures, activities, and policies to encourage all students to attend regularly.
Introduction

This study serves as an addendum to the 2008 report Examining the Relationship between LA's BEST Program Attendance and Academic Achievement of LA's BEST Students
. Results of the study provide evidence that regular attendance in the LA's BEST program (over 100 days per year) leads to positive math achievement growth when compared to students with low attendance in the program (1-20 days per year). This finding was consistent in two separate cohorts of students whom we followed over a 4-year period and was statistically significant.
The result is obtained after carefully accounting for existing differences in students' background characteristics with propensity scoring methods so that the most plausible explanation of this statistic difference is in the regularity of attendance. Because the 2008 study compared LA's BEST students with different intensity levels of participation, this report intends to provide additional support to the study by adding a group of students who participated in LA's BEST during the baseline years, but did not participate in the program during the study period. Our hypothesis is that the regular attendance group (over 100 days per year) will duplicate the results of the 2008 study and the no attendance group will mirror the results of the low attendance group, thus further validating the use of low and no attendance students in LA's BEST as comparisons.
The research questions for this study are as follows:
• Does attendance in the LA's BEST afterschool program lead to positive achievement outcomes in math and English-language arts?
• Do the achievement outcomes of LA's BEST students' vary as a function of their different intensity levels of LA's BEST participation?
Study Design and Methods
Since the formation of LA's BEST in 1988, the National Center for Research on Evaluation, Standards, & Student Testing (CRESST) has been conducting evaluations of the program. As a result, CRESST has established a longitudinal database on these students. The longitudinal database includes student demographics and academic information such as student achievement scores on English-language arts and mathematics standardized tests.
The basis of this study sample is comprised of the Los Angeles Unified School District (LAUSD) student database that CRESST has collected and stored since the 1992-93 school year. The first step in building a sample consists of generating a sampling frame. We accomplish this task by going back through the historical records and tracking all available information for all students from the 2002-03 school year through the 2006-07 school year.
The following describes the study design, sample, and data analysis strategies for this study.
Study Design
This study employs a quasi-experimental design that consists of a longitudinal sample of both academic and LA's BEST program attendance data. The student sample is comprised of roughly 6,000 students from LA's BEST programs. The sample includes two cohorts of students with base years in 2002-03 and 2003-04, respectively. We separated students in each cohort into four groups based on their intensity of attendance in the LA's BEST program. Once this was completed, we took advantage of this panel structure and applied hierarchical linear modeling (HLM) to academic outcomes. This method allowed us to examine students' academic improvement based on their different levels of intensity, while controlling for student and school-level background characteristics.
Defining the Study Sample
The basis for the sample is comprised of the LAUSD dataset that CRESST has collected and stored since the 1992-93 school year. The first step in building a sample consists of generating a sampling frame. We accomplish this task by going back through the historical records and tracking 4 years of background and California Standards Tests (CSTs) achievement data for the students in the two cohorts. In order to apply appropriate statistical techniques, students were required to attend the same school for all four years that their cohort was in the study for admission to the sample. Given that we are examining the relations between program attendance and achievement outcomes across multiple time points, the study periods were defined as:
• Baseline years (2002-03 and 2003-04 , depending on cohort)
• The follow-up period (2003-06 and 2004-07) Students were then categorized based on their program attendance dates:
• Comparison group -Those who attended LA's BEST during the baseline, but not during the follow-up period (2003-06 and 2004-07) .
• Program participant groups -Those students who did not attend LA's BEST at baseline, but attended during the follow-up period (with varying levels of intensity).
It should be noted that we intentionally eliminated students who never attended the LA's BEST program in an effort to reduce the potential effect of self-selection bias. For example, when families and students elect not to participate in afterschool programs, they do so for a variety of reasons. These reasons may include, but are not limited to: a lack of interest in the program's activities; students may have an adult or mentor at home to supervise and provide help with homework; and students may participate in other afterschool activities. These variations make interpretations for study findings somewhat complex. In other words, these students may differ from the students who attended the program in meaningful ways, but these differences may or may not be captured and controlled by existing background data (e.g., parent educational level, race/ethnicity, etc.).
As mentioned in the 2008 report (Huang et al.) , it is necessary for any intervention project to expose students to sufficient treatment in order to demonstrate effects. However, afterschool studies rarely examine dosage. 1 In this study, we considered it logical to further the research on dosage by comparing students who only participated in the baseline years to those students who only participated in the follow-up periods. The rationale is that students who received treatment at baseline (through enrollment in LA's BEST) can be considered more likely to have similar background characteristics to the LA's BEST students who participated in the follow-up periods than would a group of students who were never enrolled in the program. Thus, these students make a superior comparison group than those students who have never attended the program. Moreover, we would expect the low attendance program participant group to share many of the characteristics of the comparison group. The 1 Defined as intensity of participation in this study.
findings on these two groups should be quite similar and may serve as additional validation of dosage effects. As we hypothesized, if these two groups demonstrate similar negative or neutral effects, while the moderate and regular attendance groups demonstrate escalating positive effects, the treatment (LA's BEST experience) demonstrates promise, making dosage a critical factor in determining program success. The following describes the characteristics of the two cohorts.
Grade 2 parents who either graduated from high school or attended some level of college.
Defining Attendance Intensity
As was previously mentioned, we separated students in each cohort into four groups based on their intensity of attendance in the LA's BEST program. Within each cohort, we classified students who attended LA's BEST over 20 days at baseline, but did not attend LA's BEST during the follow-up period as Group 1. We classified students attending 1-20 days on average during the follow-up period as Group 2, and those attending 21-99 days during follow-up as Group 3. We defined regular attendance (Group 4) as those students who averaged 100 days or greater of LA's BEST attendance per year during the follow-up period. Table 1 displays the criteria used to define the four groups. Note. Group 1 constitutes the comparison group whereas Groups 2-4 constitute the program participant groups.
Data Analysis Methods
In order to examine the effects of LA's BEST on student achievement, we employed an HLM design that has the advantages of directly modeling trajectories and being more flexible than traditional analyses. This design allows us to move beyond traditional pre/post analysis, which is limited by data requirements and explanatory possibilities (Rogosa, Brandt & Zimowski, 1982; Raudenbush & Byrk, 2002) . With an HLM approach we account not only for student level variation, but also for variation across schools that may influence student achievement outcomes. Two separate HLM approaches were used. First, we employed a "residual gain" approach to compare group outcomes in each cohort. This process is often described as a "value added" analysis because the performance at the end of the follow-up period is compared to the "best prediction" for each student based on their baseline characteristics. Because each student's LA's BEST program group membership is not considered in the HLM model that produces the best prediction, any difference between actual performance and the best prediction that varies substantially from zero for any given group would represent the value added by the group membership. 2 Second, we employed a mixed model (HLM) approach to the pooled data using a factor to represent the groups.
There were two necessary steps in the residual gain approach. In
Step 1, the achievement outcome was predicted using baseline variables such as the initial achievement score, regular school attendance, gender, parent education level, language proficiency status and race/ethnicity. Note that in Step 1, the different levels of intensity of participation were not included in the model. This was done so that the prediction of achievement at the followup year could be obtained without this knowledge. In
Step 2, the difference between actual achievement at the end of the follow-up period and the model-based predictions (obtained at
Step 1 without the knowledge of intensity of attendance) were compared among each group descriptively.
The second approach was applied to pooled data across the two cohorts. This mixed model approach also employed HLM but this time a factor was included to represent the four groups. As with the first HLM approach achievement outcomes at the end of the follow-up period were predicted and baseline variables such as the initial achievement score, regular school attendance, gender, parent education level, language proficiency status and race/ethnicity were included as covariates. Estimated means for each group were computed controlling for the baseline variables and 95% confidence intervals for the differences between the comparisons are displayed.
Results
In order to provide more clarity to our analyses, the modeling results will be presented by content area: Math and English-language arts. The synthesis of the results will be presented in the Discussion and Conclusion section.
Math Results
For math achievement, we conducted residual gain analyses for each cohort and then employed mixed modeling to the pooled data (across the two cohorts) using a factor to represent the four groups. Table 2 displays the difference between predicted and actual math achievement outcomes for the grade 2 cohort. Predicted outcomes were obtained from the Step 1 model that accounted for baseline achievement and background characteristics but ignored group membership (intensity of attendance). Means of each student's actual minus predicted scores shows that students in Group 4 scored about 8 scale points higher than the model predicted. In contrast, students in Groups 1 and 2 on average scored lower than the model predicted. As can be seen in Table 3 , residual gains for the grade 3 cohort follow a similar pattern. Once again, students in Group 4 scored higher than the model predicted whereas, students in Groups 1 and 2 on average scored lower than the model predicted. Analyses of pooled data. To test the significance of the differences found in the residual gain analyses, a mixed model was performed controlling for baseline variables with the LA's BEST grouping variable included in the model. Estimated means were produced for each group and differences between the regular attendance group (Group 4) and the three other groups were tested for significance. In Table 4 descriptive statistics for math achievement are presented at the baseline and follow-up time points for the pooled data. The mixed model results in Table 5 reveal that students in Group 4 (with regular attendance) performed significantly better than students in the other three groups (p < .05). The significance values shown in Table 3 apply a Bonferroni correction to account for multiple comparisons.
Residual gain analyses.
This suggests that students who attended LA's BEST regularly during the follow-up period performed better than expected when compared to students who did not attend the program or who attended the program with less regularity. The estimated mean at the end of the follow-up period was about 12 scale points higher for the regular attendance than for both the group with no LA's BEST attendance and the group with low LA's BEST attendance in the follow-up period. It should be noted, however, that the effect size of these differences was small when compared to the standard deviations of the actual group means at follow-up (see Table 4 ). 
English-Language Arts Results
As with math achievement, we conducted residual gain analyses for each cohort and then employed mixed modeling to the pooled data using a factor to represent the four groups. Tables 6 and 7 present the difference between predicted and actual English-language arts outcomes for both Grade 2 and Grade 3 cohorts. The means of each student's actual minus predicted scores shows that average differences for students in each group were within approximately 1 scale score point. This suggests that the prediction model produced fairly accurate predictions of actual scores for each group and attendance intensity did not have an effect on the predicted score. Analyses of pooled data. As with the math achievement data, findings from the residual gain analyses for English-language arts were confirmed using a mixed model that controlled for baseline variables with the LA's BEST grouping variable included in the model. Estimated means were produced for each group and differences between the regular attendance group (Group 4) and the three other groups were tested for significance. In Table   8 , descriptive statistics for English-language arts achievement are presented at the baseline and follow-up time points for the pooled data. Results in Table 9 indicate that there was no significant difference among the groups (p > .05), confirming that program attendance and intensity of attendance did not influence English-language arts performance. 
Residual gain analyses.
Discussion and Conclusion
As with the 2008 report (Huang et al.) , this study sets out to fill a research gap by using rigorous methodology to study the effects of dosage (intensity of afterschool attendance) on students' academic outcomes. Only recently have researchers started examining the effects of dosage level on the academic outcomes of afterschool programs. These studies have found that students who attend afterschool programs more and experience more exposure, benefit more from the program (Lauer et al., 2003; McComb & Scott-Little, 2003; Frankel & Daley, 2007) . The purpose of this study is to further this research by following two cohorts of students longitudinally for 4 years and by employing statistical strategies to reduce self selection bias, thus improving the comparability of students with different levels of attendance intensity.
In the current study, it was hypothesized that the regular attendance group would duplicate the results of the 2008 study and the no attendance group would mirror the results of the low attendance group. The current findings reaffirm this hypothesis. Results of the analysis show that regular attendance (of 100 days or more per year) in the LA's BEST program is significantly associated with positive CST math achievement growth when compared to students with low or no attendance in the program during the follow-up period.
The statistical tests were performed on pooled data across two cohorts of students. The differences in achievement growth for the comparison groups as measured by residual gains were consistent across the two separate cohorts of students whom we followed over a period of 4 years. Furthermore, it is important to note that these results were obtained after carefully accounting for existing differences in students' background characteristics, so that the most plausible explanation of these statistical differences is in the regularity of LA's BEST attendance.
In terms of student's English-language arts achievement, the results reveal that students with regular attendance (100 days or more per year) during the follow-up period did not have significantly higher CST English-language arts residual gains when compared to students who did not attend the program or had low (1-20 days) or moderate (21-99 days) attendance intensity during the follow-up period. This finding is also consistent across both cohorts, suggesting that additional focus in this content area will be needed in order to demonstrate significant results. At the same time, it is also important to keep in mind that two-thirds or more of LA's BEST students are English Language Learners and speak a second language.
Additional factors such as language spoken at home, opportunities to read and communicate in English, student motivation/engagement, parental/peer support, community environment and so forth may all influence students' language development and should be examined further in future studies.
Conclusion
In conclusion, this report provides additional evidence to the 2008 report (Huang et al.) that LA's BEST is a program that shows promise in improving students' CST math performance. However, as with any intervention project, students need to attend regularly in order to reap the program benefits. The current study suggests that 100 or more days of annual attendance is necessary. Implications from this study also highlight that simple indicators of program participation are inadequate to capture program effects fully. For a program to have impact on students' achievement, the students need to receive sufficient exposure. Participation level would be a better indicator of program effects until the field can find methodologies that control the self-selection biases that are inherent and hidden in the non-participants.
